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A BIOGAS PRODUCING FACILITY WITH HYDROLYSIS ? 4 A( & 2C03 

FIELD OF THE INVENTION Modtaget 

• economy. •' fta ^ ne ^^^^="™p ro ™ detrttieiKlrand 

BACKGROUND OF THE INVENTION 

Typloaly, todays biogas producing faemto. .. 

«™** »» abe «jL^r^n z" pp,y * ^ 

which makes It a usaf.,1 1™,.. « \, h ' 9h to ""S 1 " ratio. 

te ^ tapU,p ^' wh '*toraa< fei lB ra the r e»p (! n S |» 9 a M , im , ted 

atenate ' e -9- OIher waste materials. 

SUMMARY OF THE INVENTION 

raa 1 ^ b j:^;~:tr^ aM ^ mah ^ 

« ^ . _ cm-rortoitnerbaetenal conversion Into biogas. 

* ^^^P^^^nmcanuyi™^^-^^^^^ 0 
«mpa« toaaww^^^^;^^"'*^ 



®003/[j^|J 



h^atend.^ te denature or condense so <h* the hydrolyS8d ^ 

^^ofonjan.cma.ter^.canno.bedigMtedlnftereactcr. 
Tte M-^b process operates „ ^ ^ 

r"*' s,ud9e *«• sew ** plants, cc bactenal materia, anLl 
reed remains, animal remains, etc. 

<n. pratemed embodiment of «e ,„ven«on. Ihe bto9aS prodlll!taa ^ ^ 
oompdsea a separator .ha. Is connected to .he reactor outpu. to, S a,ele ZLton 
o. pamc.es la„s, man a predetermined ttreshold sfce from the digested w^nT 
10 ha».n 9 an output for me separated parlictes ,ha, is ejected to ^ tat^r 
hydrolysis of the separated large particles. nerarwfor 

reattortrtTT MPara,8 ' i *" m »- be8n m th. 

reaotor for funnar processing In the hydrolysis tank. This further ^ reouired 

Z2£ *\ ,<mk ^ rabtea inteKCTnK » « • «■* ^er 

reduces investments and cost. 

^mailer parkas have a large content of btotogiea, dry marter ma , can no, be 
T** * X ;' a r° lifl *-« to «— *d phosphor. .,o. „ „ 

20 suaseouent hydrolysis has low phosphor content. 

orereraTTn " S ""' 98 *"" MS ^ ter *«<™« plants, the IbreshoM ate. Is 
preferably 1.0 mm, and more preferred 2.0 mm. 

2^'T e l "™ ° r 5im " ar 8,6 ,hre * < > l<l — * K*-* 0.2 cm 

2S ~ — — - ™. S cm, and 

% T" 9ntenn9 ln, ° 0,9 ^ »* * less than 50 

%ofthetolalamountofsubstanceprovldadtothebcillty. 

i0 UET* ' S PaTOm ' ed a ' 8 P,eSSUre *" " suBste ^»y 1- <° "he 

saturation vapour pressure, 4 1 

The pressure may be substantially equal to the ambient pressure, i.e. approximately 
1 atmosphere. for provtslonof a simpte ana inexpws{ve hydrops " 
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For some matortais. pertorming ^ hydra|ysls „ ^ ^ 
pressure, such as Ihe saturation pressure at a temperature of 125 -C 190 «„ 

rjoet^,*' SR,CiM ' :! ' and ■**- faCKy. Iroeased 

tempered decreases the duration of the hydro**, For M 

. b. penormed at a tempered m ■» range tem 75 . c _ 100 

^ as to r 4 „ ^ „ m a toWMlure ,„ _ range * « ^ 

raLT ,» t • ~* 36 2 10 8 h ° ura - » °' » tempos h *e 

range from 150 -c- ,75 -C for 0.25 to 4 noun, sueh as for 1 to 4 houra .or a. a 

tomp«^ I „ lh an i n g a (hjm ,r6«C-2 0 0^tor0.2Sto 2h o Ura . S „=hasfor0. 2 5 
Ttebtoaas producing facaBy may fulhar comprise a partmonlng devfce *, 

toC^^^^^ m ^ te ^^*«p-«^««^ 

™e btoges praducing l*e«y according to ale present Invention lias made it poeslble 
to MM wasted siraw. Thus, ,„ a kerned embo<*m era 

H 1 a f r " '* ** ^ ^ »" h " •» — — - ^ 35 
, ^ ,aC,,hal *" W ■** * s,raw te low. « has slgnlticam 

hydrolysis. the separator and entered into the tank for 

The hydremia of matarta, after digestion In me reactor Increaaes the amount of 

est r * **, * 80,4 0,0,8 amo,n ' * ^ — — * - ~£ 

toTreaset^or 8 ProaU0Bd * ~ ^ *— » * ~ 

Transported „ maler|a| ^ ^ coinmon 

•» taonty receara, waste materia, w«h high dry matte, content, torther waste 
ZZOt T M ^ 66 a *' ed ln '° ""*»• 6u ' ™v l^ead be 

r^^T h T* b ° ** *"* * ^ 8 -actor 

tor digestion of the hydrolysed materiel may be provided. 

p"ro^r n ' - >m ™ am ' SM ' WUCM '" ■» Wrtdyais urn. is afco 
prided to the reactor or to the blogas handling and treatment system for further 
improvement of the hinges producing and Irealment preoess 
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During digestion of waste material fn the reactor various oa «~ 

5 ZhZirr d8UlP '" ,r - ^^""cfbiolDgW^bstan™ 

the liquid whr. It .storm*, and in »* pmduced btosas * 

th. am ro group . ^ ' aWTO aads *'" 0i " , >' h3TO « N- 8roU p. 

NH3 + H 2 0 => NhU* + OH" 
H 2 S + HjO => HS-+ H* + H^O (H 3 0 + ) 

NH/ + HS" => (NH 4 *HS-)° 
This salt is easily split into the corresponding passes if ^ , 

pressures of these gasses are high, the salt remains in the liquid 

and hydrogTs^dT ^ " ^ c - bon diwld6 ' 

mentioned reactions. oraance wrth the above- 
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aTm* TV"*? <ranSf ° rmt W09aS ,n, ° • M Since gas 

corwerts the hydrogen sulphide to ammonium sulphide. Thus the oaa fornix T 
' tank cleana the btogas praduced h the LuT *" 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIB. 1 schemadcally IUusaa.es a blogas producing radlity according to lha present 
hvrmean suited for waste having fa. dry matte, camera. 

no. a •*•«*>» l.luarates a btogas producing m» accoremg , 0 »» pr<saem 
tO '"^'""^forwastehavlnBh^drymaMercontent 

R9. 3 ^aUoa,, ylnustratesanotnI!rMo9as producing ^according to fh, 
pn^enthvandonauHadforwastehavhanlgn^n^^,,, 

according to the present invention. 
13 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

STJ^Tf th ° *• dung ha. 

dung. A partitioning device 1 oula straw Into straw parts having a mean lenofh ^ 

^^-'^-•Theomshawsend.velcKdung^red^a 
and the hexed ma»er . haa. treated in a ton* 3a. typicelly at TO - 

"3» lays dependmg on the reactor lempeiatura Tyoloellv ff,.,««~L ™7™ 
25 ranges from 30 -c- ss «c Asae a ,«Jl . TWra *- ,nereaaor » m Perature 
cm .„„ a. separator separate, parades ia t9er m an 0 . 2 cm to 2 

"* " reaCheS *-««•» «— r. Th. ..paretod manor* 
entered into the hydralyais to* 6 for hyaf0Vsls . ^ tenk 6 

30 uTrrT 8 man " e - ^ ****** - *«*^ - thX« 
30 takes ttie form of small particles. 

waClonX! "Tf nW 23 **« - *« , o. auoh as Industrfa, 

™o*e reactor*,* 3. and fherefore I, doe. no, Influencethe otheroar* of the 
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Fig. 2 schematically illustrates a biogas producing facility 10 for produce biooa* 
from livestock dung mixed with straw. The mixed dung and st™ It! w 

5 tank 2b. Uvestock dung is mixe d In 2 and heat-treated In a* Tho h! .^7 

is fed into a reactor 3 to be digested bv b ae f J a 7 , hea «<*ated matter 

matter «s digested for app^mat^ « ™ ! ° f ^ Typican * 

temperature tJZI I ^ 15 " 3 ° dependhl 9 00 *■ 

S Z,TnT ^ TOaCtor tcm " cratu ~ ™ ge3 from 30 °C — 65 °C A 

tank 6 t Llll I™ !eParate<, matter 15 entere0 "» *■ 

Rg. 3 schematically Illustrates another blogas producina ferine *. 

biogas from livestock ^ . JL ^ Producing facilrty 10 for producing 

- 30 days daoandta,, ~ ,k ^ ' " dlBestea ,or approxImateV 1S 

on, ana fra -^ZSZZSZZJZT !*" 
' the d* mattered, raaches 10- £££^1^ 5 
en,a,sd Into hydraIysls tak , " 
either directly or via a mantte th „ / , V pressunzed by steam 

A partitioning da»k» 1 cab straw Into straw parts having a mean lenoth of 



separators separates particlas larger than Q!2 cm to 2 em, and (he saparated 

™1 'VT**"- Th » ** 6 is f^rtesd by steam either directly or via a 

11- hydretysed matter Is dteso^ „ me ^ or ^ „. ^ J^, 

t * .ii y°'«aac. eic. i nis other biologica substance is fed tiiror+u. 

systeni. tank 3, and therefore doas not Influence tha other partsof 

wterem the gas formed during tha rwdroty* !s output <o ma reactor or the blcJT 
M« and treatment system. Hereby, the bloga. produced by the dlgest^T 
oteaned as e»pteined above, md the tempore orthe gas in L JJTT 
moreaaedsothattheetflctenoyofthebloloofceia,.-,- "™ s )««am» 
a> may be increased. V or me btologleal ctean.ng proces, Q r a similar process 

In the Illustrated embodiment, biological material to be hydrahsed la maut to th. 

by Steam footed dlreotty inte ma ten* as .uslreted ,„ Rg . «. „ . 

* ZL.TteTr^ ,he 85 """""" in R9 - «* «^ 

increase In the lank, the hydrolysis gas output valve 1 4 i* mB n .,„«.. 

«* gas fomred by digesdcr, In the reactor ,*» shovm). when the mjXZZ 
bo*ng. commun^aBonwUhthebiogaspreduced In me ^n^^ll 
30 ^-^~P^. IM^epressurelstebe^m,™; ,Tte 
STlr? ^* Bd ^-^ h ^-^«l™»ndlhasuppVofhU, s 

JaTcrXoZr r;rrr r produwd ,n - ~ 

• WWTV «n in© tank. The temperature n the tank mav h« 



Gas produced by the hydrolysis contains animAn u u 

Wogas in the headspace of the reactor and/n7 T k ° temperatures of the 

^ these ^ ^^^^T ^ - — 
The ionised substance* raact ^ " T '"^ as ««**»»" ^ove. 
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3 ' ne lon<sed substances react with each other and form »Z -T W ' 
substantia,* saturated with evaporated wa^l^ " ^ and 

that are not desired to be corJL - .„ Weant amounts of gasses 

condensed „<^T " ^ W »' * ^Sorted in the 

In the embodiments Illustrated In Fios 

pasted In the reactor F m ! , ^ * e ^ * 

»» mm. *. „ h „ j^^r^ r*- 8uoh m ^ 

The Mraller panicles hama htoh^..r ° "l*™*w*ao cm. 

™*per«para In ,„e hydrolysis. Ph °^ Mn «™B"*atd«Mb^ should 

preferred. separators or vibrator screens etc may be 

* maner intent of approximately 8 - 15 % 
V necessary, the second separators 5, 5b Increase the <i~ ^« 
orderoflo-is%di.r«nH in „ u Increase the dry matter content to in the 

2^**'~*»«---..i«P« a .« ta , „,eo-70 
WMUma ' 4o " he separator Input and contains 70- an .. 
^^.andhesec^^J™** 
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CLAIMS 

1. A biog as producing facility comprising 

of the reactor. yuroysea material to the content 

10 2. A biogas producing facility comprising 

a reactor for holding organic waste for production of biogas by digestion and 
having an output for digested waste, Weston and 

a separator that is connected to the reactor output for selective sen^r « 

Wl ,nB rea «°r for adding the hydrolvsed material b. ». 
reactor. y«foiyseo matenai to the content of the 

- * r=r— ass ssssr-- 
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5 11 '^^C « — * - *— - - - than 

"or * ^ * **" Wta *" — — — " - 

14 '^LT n * n8 * 0,,h ' «**-• —* M. ta further 



15 A f*? 8CC0 " : ^ <° any of ctalms 2-U. wherein the separetor further crises 

1«. A faculty aceortins to any of tee preceding ^ ^ M 

parMtonlng , devtce for pariHloning of cyanic waste and having an output for 
aupplymg the partitioned waste to Ira reactor. 

20 TClZ? *° °"*°" h " ,n ™»» "-aretna riretwaste materia, 

^ hto^ dry matter content ia mtod «,,„ dun8 and ^ 

entered Into the reactor tor biogaa production. 

18. A fadlily according to claim 17. wherein tee Brat waale material la straw 

19. A Mr accoreteg te any of ctolms ,-«. wherein a fire, waste material * ^ 

dnr nudter oomen.lamtedwltehydrolys.d material from tea tenk and the 
» mixture Is input te the reactor. 

20. A facility according „ date, 18. wherein the fast waste material Is strew. 

a ° m *" 3 10 any <" dah " M «. ""areln a fire, waste materia, wite high 
**™^<**y » "*ced WK, nydrdyaed materia, fcom tee tenKandtee 
mixture la nput to a second reactor tor digestion of the mixture. 

" ^iiSTte** ^ * ,rtherCO ™<» ,1 *» - — «. separate, tea, ia 

ZTn^t , ,' Wnd «** fWMIec,lw 1— «» of partlctes lamer 
"tan a predetermhadteresholdslaefremte. digested waste and havins an 
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output for the separated large particles, and wherein the tank is connected to the 
second separator output for hydrolysis of the separated particles. 

23. A facility according to claim 22. wherein the second separator further comprises a 
second dewatering device for dewatering of the separated particles. 

24. A facility according to any of claims 18-23, wherein the first waste material is 
straw. 

25. A facility according to any of the preceding claims, wherein the tank has b gas 
output for supplying gas produced during hydrolysis to be combined with biogas 
produced in the reactor. 
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